The determinants of increasing equity market comovement: economic or financial integration? by Baele, Lieven & Soriano, Pilar
www.ssoar.info
The determinants of increasing equity market
comovement: economic or financial integration?
Baele, Lieven; Soriano, Pilar
Postprint / Postprint
Zeitschriftenartikel / journal article
Zur Verfügung gestellt in Kooperation mit / provided in cooperation with:
www.peerproject.eu
Empfohlene Zitierung / Suggested Citation:
Baele, L., & Soriano, P. (2010). The determinants of increasing equity market comovement: economic or financial
integration? Review of World Economics, 146(3), 573-589. https://doi.org/10.1007/s10290-010-0060-z
Nutzungsbedingungen:
Dieser Text wird unter dem "PEER Licence Agreement zur
Verfügung" gestellt. Nähere Auskünfte zum PEER-Projekt finden
Sie hier: http://www.peerproject.eu Gewährt wird ein nicht
exklusives, nicht übertragbares, persönliches und beschränktes
Recht auf Nutzung dieses Dokuments. Dieses Dokument
ist ausschließlich für den persönlichen, nicht-kommerziellen
Gebrauch bestimmt. Auf sämtlichen Kopien dieses Dokuments
müssen alle Urheberrechtshinweise und sonstigen Hinweise
auf gesetzlichen Schutz beibehalten werden. Sie dürfen dieses
Dokument nicht in irgendeiner Weise abändern, noch dürfen
Sie dieses Dokument für öffentliche oder kommerzielle Zwecke
vervielfältigen, öffentlich ausstellen, aufführen, vertreiben oder
anderweitig nutzen.
Mit der Verwendung dieses Dokuments erkennen Sie die
Nutzungsbedingungen an.
Terms of use:
This document is made available under the "PEER Licence
Agreement ". For more Information regarding the PEER-project
see: http://www.peerproject.eu This document is solely intended
for your personal, non-commercial use.All of the copies of
this documents must retain all copyright information and other
information regarding legal protection. You are not allowed to alter
this document in any way, to copy it for public or commercial
purposes, to exhibit the document in public, to perform, distribute
or otherwise use the document in public.
By using this particular document, you accept the above-stated
conditions of use.
Diese Version ist zitierbar unter / This version is citable under:
https://nbn-resolving.org/urn:nbn:de:0168-ssoar-251682
The Determinants of Increasing Equity Market Comovement: 
Economic or Financial Integration? 
Lieven Baele
1
 
Pilar Soriano
2
 
 
Abstract 
                This paper investigates to what extent the substantial increase in exposures of 
local European equity market returns to global shocks is mainly due to a convergence in 
cash flows (“economic integration”), to a convergence in discount rates (“financial 
integration”), or to both. We find that this increased exposure is nearly entirely due to 
increasing discount-rate betas. This finding is robust to alternative ways of calculating 
discount-rate and cash-flow shocks.  
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1. Introduction 
    There is increasing consensus that globalization and integration lead to substantially 
higher equity market betas and correlations. Apart from in emerging markets, the 
evidence is particularly strong in Europe, a region where integration has made 
considerable progress over the last twenty years
3
.  
    A yet unresolved question is what type of integration is behind these increases in 
market betas and correlations. In fact, cross-country equity market correlations could 
increase because of economic integration through a convergence in cross-country cash 
flows, because of financial integration through a convergence in cross-country discount 
rates, or through both. The aim of this paper is to quantify the relative importance of 
economic and financial integration in explaining time-varying equity market betas and 
correlations.  
    Distinguishing between both effects is important for a number of reasons. First, 
cross-market interdependences and correlations have frequently been used as indirect 
measures of financial integration. By separately correcting for economic integration, we 
should obtain a cleaner measure of financial integration. Second, differences in the 
degree of and time variation in respectively economic and financial integration may 
explain why equity correlations vary substantially across countries and over time. For 
instance, is one market more correlated with the world equity market because its cash 
flows are more similar, because it is relatively better financially integrated, or a 
combination of both? Last but not least, by identifying the different sources of market 
comovement in „normal‟ times, our analysis should also provide for a better 
identification of the various channels through which contagion may occur. 
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 See e.g. Longin and Solnik (1995), Bekaert and Harvey (2000), Baele et al. (2004), Baele (2005), Baele 
and Inghelbrecht (2006), and Bekaert et al. (2006). 
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    To empirically study the relative importance of economic and financial integration, 
we focus on a large sample of 21 equity markets from both Western and Eastern Europe. 
We do this for a number of reasons. First, over the last decades, Europe has gone 
through an extraordinary period of increasing integration, including the introduction of 
the euro in 1999 and the accession of 10 new members to the European Union in 2004. 
Second, the comparison of countries in an economically homogeneous region with 
those that opted to stay out of the economic (and monetary) union offers an ideal test for 
the main hypothesis in this paper. Third, this analysis may hold important lessons for 
the recently emerged equity markets in Central and Eastern European Countries which 
have just embarked or are about to embark on the integration process. 
    In our analysis, we jointly determine to what extent global market betas have 
increased over time, and to what extent this increase is due to a convergence in cash-
flow expectations (related to further economic integration) or in discount rates (resulting 
from increasing financial integration). As in the previous literature, we use the US 
market – still by far the dominant equity market in the world – as a proxy for the global 
market portfolio. We use the VAR methodology developed in Campbell and Shiller 
(1988a) and Campbell (1991) to decompose the return on the US market into a 
component due to revisions in future cash flows and a part due to news about future 
discount rates.  Campbell and Mei (1993) decomposed the betas of industry and size 
portfolios into components attributable to news about future cash flows, real interest 
rates, and excess returns. In a recent paper, Campbell and Vuolteenaho (2004) showed 
that the size and value anomalies in stock returns can be explained by allowing stocks to 
have a different exposure to cash-flow and discount-rate news.  
    To our knowledge, this paper is the first to decompose country betas with respect to a 
common global market shock (here proxied by the US market) in a discount-rate and 
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cash-flow beta. This allows us to quantify whether the increase in the total market beta 
is mainly due to an increase in the cash-flow beta (economic integration) or in the 
discount-rate beta (financial integration). We find that this increase is nearly fully the 
consequence of an increase in the discount-rate beta. 
    This paper is most closely related to the work of Ammer and Mei (1996), Phylaktis 
and Ravazzolo (2002), and Engsted and Tanggaard (2004). Ammer and Mei (1996) 
decompose the returns on the equity markets of 15 industrialized countries in a cash-
flow and discount-rate component over the period 1974-1990. Consequently, they 
interpret the cross-country correlations between discount and cash-flow news as 
measures of respectively financial and economic integration. Phylaktis and Ravazzolo 
(2002) perform a similar analysis on a set of Pacific-Basin equity markets. Engsted and 
Tanggaard (2004) is also similar in spirit to Ammer and Mei (1996). They find that 
news about future excess returns is the main determinant of stock market volatility in 
both the US and the UK, and that this news component is highly cross-country 
correlated.  
    The main difference between these studies and ours is that we look at exposures to 
cash-flow and discount-rate shocks as measures of economic and financial integration 
instead of correlations in respectively cash-flow and discount-rate shocks. The main 
advantage of looking at exposures rather than at correlations is that the former are not 
vulnerable to the conditioning bias of Forbes and Rigobon (2002). More specifically, 
rising cross-country correlations may be purely the result of an increase in the volatility 
of cash-flow / discount-rate shocks rather than of increasing integration.  For instance, 
the high correlations observed at the end of the 1990s / early 2000s are most likely more 
the result of high common factor volatility following the build-up and burst of the 
technology bubble rather than of a sudden increase in integration. An additional 
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difference is that we consider a broad range of both Western and Eastern European 
countries, and that our sample period covers a wider range of data including the early 
2000s, where the process of further European integration was still taking place. 
    The remainder of this paper is organized as follows. Section 2 describes, first, how 
global market shocks can be decomposed in news about future cash flows and discount 
rates and, second, how to measure cash-flow and discount-rate exposures. Section 3 
reports the empirical results and some robustness checks. Finally, Section 4 concludes. 
2. Decomposing Global Risk into Cash-flow and Discount-rate News 
2.1 Cash-flow and Discount-rate News 
    As in Campbell and Shiller (1988a) and Campbell (1991), we use the log-linear 
approximate decomposition of unexpected returns
4
: 
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 where 
1t
r  is a log stock return, 
1t
d  is the log dividend, Δ denotes a one-period change, 
t
E  denotes a rational expectation at time t, and ρ is a discount-rate coefficient5. 
1,tCF
N  
denotes news about future cash flows at time t+1. Similarly, 
1,tDR
N represents news 
about future discount rates. Notice that equation (9) can be considered as a consistent 
model of expectations, since a positive (negative) unexpected return today must be only 
associated with an upward (downward) revision in expectations about future cash flows, 
a downward (upward) revision in expectations about future returns, or a combination of 
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 We considered including exchange rates in this decomposition, but decided not to do so. The main 
reason is that exchange rates are virtually unpredictable. Consequently, shocks to instruments have no 
long-lasting effects on future exchange rates, and hence on returns. There could be a contemporaneous 
but relatively small effect though. 
5
 As in Campbell and Vuolteenaho (2004), we set ρ= 0.951/12. Recall that it can be related to either the 
average dividend yield or the average consumption wealth ratio. 
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both. It should also be noted that equations (9) and (10) will only hold in the absence of 
bubbles.  
    To implement this decomposition, we follow Campbell (1991) and estimate the cash-
flow news and discount-rate news series using a vector autoregressive (VAR) model. 
This VAR methodology first estimates the terms 
1tt
rE  and 
jtj
j
tt
rEE
111
)(  and 
then uses 
1t
r  and equation (9) to back out the cash-flow news. As pointed out by 
Campbell and Vuolteenaho (2004), this practice has an important advantage - one does 
not necessarily have to understand the short-run dynamics of dividends. Understanding 
the dynamics of expected returns is enough, as cash-flow and discount-rate news can be 
obtained through the linear functions described in equations (12) and (13). 
    We assume that the data are generated by a first-order VAR model 
1t1 tt
uΓzaz      (11) 
where 
1t
z  is a m-by-1 state vector with 
1t
r  as its first element, a and Г are an m-by-1 
vector and m-by-m matrix of constant parameters, and 
1t
u  an i.i.d. m-by-1 vector of 
shocks. Of course, this formulation also allows for higher-order VAR models via a 
simple redefinition of the state vector to include lagged values. 
    Provided that the process in equation (11) generates the data, t+1 cash-flow and 
discount-rate news are linear functions of the t+1 shock vector: 
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    The VAR shocks are mapped to news by λ, defined as 1)( ΓIΓ . The long-
run significance of each individual VAR shock to discount-rate expectations is captured 
by 'e1 , where e1 is a vector whose first element is equal to one and zero otherwise. 
The greater the absolute value of a variable's coefficient in the return prediction 
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equation (the top row of Г), the greater the weight the variable receives in the discount-
rate-news formula. More persistent variables should also receive more weight, which is 
captured by the term 1)( ΓI . 
2.2 Measuring Global Cash-flow and Discount-rate Exposures 
    We showed in the previous section how unexpected returns can be decomposed into 
two news components. An interesting question is whether increasing exposure to global 
shocks is a result of increasing exposure to cash-flow news or increasing exposure to 
discount-rate news. Moreover, different countries may have different betas or exposures 
to these two components of the global market. Following Campbell and Vuolteenaho 
(2004), using the excess returns ( e
ti
r
,
) of a particular country i, we define the cash-flow 
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    Therefore, the global market beta can be decomposed into components in a simple 
way: 
DRiCFiUSi ,,,
     (16) 
    We define betas by using unconditional variances and covariances. However, we will 
report betas using the whole sample period and also betas using the same subperiods as 
before, in order to get an idea of their evolution in time. An increase in economic and 
financial integration would be consistent with an increase in respectively 
CFi ,
 and
DRi ,
. 
This framework enables us to analyse the variation across countries and across time in 
the two components of the market beta. 
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3. Empirical Results 
3.1 US Cash-flow and Discount-rate News 
    Section 2 explained how unexpected stock returns can be decomposed into a 
component due to revisions in expectations of future cash flows and a part due to 
revisions in expectations of future discount rates within a straightforward first-order 
VAR framework. To operationalize this VAR approach, we need to specify the 
variables to be included into the state vector (
1t
z ). Following Campbell and 
Vuolteenaho (2004), we choose the following four state variables: the excess market 
return (measured as the log excess return on the CRSP value-weighted index over 
Treasury bills), the yield spread between long-term and short-term bonds (measured as 
the yield difference between ten-year constant-maturity taxable bonds and three-month 
taxable notes, in annualized percentage points), the market's smoothed price-earnings 
ratio (measured as the log ratio of the S&P500 price index to a ten-year moving average 
of S&P500 earnings), and the small-stock value spread (measured as the difference 
between the log book-to-market ratios of small value and small growth stocks). Our 
monthly data covers the period January 1929 - December 2005. For January 1929 - 
December 2001, data is taken from Tuomo Vuolteenaho's website. For the rest of the 
sample period, we obtain the variables following Campbell and Vuolteenaho (2004). 
Thus, excess market return data is from CRSP, yield spread data is from FRED (Federal 
Reserve Economic Data), the price-earnings ratio is from Shiller (2000), and the small-
stock value spread is constructed from the data made available by Professor Kenneth 
French on his web site
6
. Summary statistics are reported in Table 1.  
    The first two predictor variables have become standard instruments in the return 
predictability literature. The term spread variable is consistently shown to be a leading 
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indicator of real economic activity, and hence stock prices. Estrella and Hardouvelis 
(1991) and Estrella and Mishkin (1998) show that for the United States the yield spread 
significantly outperforms other financial and macroeconomic indicators in forecasting 
recessions. Bernard and Gerlach (1996), Estrella and Mishkin (1997), and Ahrens 
(2002) present similar results for other countries. In addition, several papers (e.g., 
Campbell, 1987; Fama and French, 1989; Campbell and Yogo, 2006) have found a 
positive relation between the term structure and equity returns. Second, high price-
earnings ratios are associated with low long-run expected returns, at least to the extent 
that earnings growth is constant. For instance, Fama and French (1988) and Campbell 
and Shiller (1988b) find that price-dividend and price-earnings ratios predict future real 
equity returns, and, more recently, Campbell and Vuolteenaho (2004) and Hecht and 
Vuolteenaho (2006) also provide evidence on how log price-earnings ratios negatively 
predict returns. The third, less standard, variable is the small-stock value spread. 
Campbell and Vuolteenaho (2004) offer a number of reasons for why this variable may 
be linked to expected returns. First, small growth stocks may generate cash flows in the 
more distant future and therefore their prices are more sensitive to changes in discount 
rates. Second, small growth companies may be particularly dependent on external 
financing and thus are sensitive to equity market and broader financial conditions. 
Finally, they argue that episodes of irrational investor optimism are likely to have a 
particularly powerful effect on small growth shocks.  
    Table 2 reports the parameter estimates for the VAR model. Row 1 to 4 correspond to 
respectively the equations for the excess equity market returns, the term spread, the 
price-earnings ratio, and the small-stock value spread. The first five columns report 
coefficients on the five explanatory variables: a constant, and lags of the excess market 
return, term yield spread, price-earnings ratio, and small-stock value spread. OLS 
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standard errors and Bootstrap standard errors are also reported. The final two columns 
report the R² and F statistics for each regression. The first row of Table 2 shows that all 
predictor variables have a statistically significant relation with the excess market returns. 
The coefficient on the lagged market return amounts to 0.0949, consistent with a modest 
degree of momentum. The term yield spread positively predicts the market return. The 
term spread accounts for a term or maturity risk premium, therefore leading to that 
positive relation (see Fama and French, 1989). The smoothed price-earnings ratio is - 
consistent with previous findings - negatively related to expected returns. Finally, the 
small-stock value spread negatively predicts stock returns, consistent with findings in 
Eleswarapu and Reinganum (2004) and Brennan et al. (2004). The R² is reasonable for a 
monthly expected return model. Rows 2 till 4 summarize the dynamics of the 
explanatory variables. The term spread has a high degree of autocorrelation (AR(1) 
coefficient of 0.9138). Interestingly, also the small-stock value spread has some 
predictive power for the term spread. Finally, the price-earnings ratio and the small-
stock value spread ratio are both highly persistent, with roots (very) close to unity.  
    Table 3 reports summary statistics of the cash-flow and discount-rate news variables 
as implied by the VAR estimates. A first observation is that discount-rate news is 
double as volatile as cash-flow news (a monthly volatility of respectively 4.84% and 
2.62%). This confirms the finding of Campbell (1991) that discount-rate news is the 
dominant component of the market return. The table also shows that the two 
components of return are almost uncorrelated with one another. Following Campbell 
and Vuolteenaho (2004), Table 3 also reports the correlations of each state variable 
innovation with the estimated news terms, and the coefficients )''( e1e1  and 'e1  that 
map innovations to cash-flow and discount-rate news. Innovations to returns are highly 
negatively correlated with discount-rate news, reflecting the mean reversion in stock 
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prices that is implied by our VAR system. Market-return innovations are weakly 
positively correlated with cash-flow news, indicating that some part of a market rise is 
typically justified by underlying improvements in expected future cash flows. 
Innovations to the price-earnings ratio, however, are weakly negatively correlated with 
cash-flow news, suggesting that price increases relative to earnings are not usually 
justified by improvements in future earnings growth. 
3.2 Cash-flow and Discount-rate Betas 
    In this section, we investigate whether the 21 local European equity returns 
considered have become more exposed to US equity market shocks, and to what extent 
this increased exposure is due to a convergence in cash-flow and/or discount-rate news.  
We use Datastream's Total Market indices as proxies for country returns. All returns are 
expressed in US dollars
7
 and include dividends. Datastream indices have as an 
advantage over MSCI indices that they cover a larger part of the market (up to about 80 
percent of total market capitalization). For most countries, returns are available as from 
January 1973.  
    Table 4 reports estimates of the total, cash-flow and discount-rate beta with respect to 
the US market for all countries over the full period (1973-2005) and the subperiods 
1973-1979, 1980-1989, 1990-1999, and 2000-2005. Figure 1 plots the average total, 
cash-flow and discount-rate betas over the four subperiods, while Figure 2 compares the 
cash-flow and discount-rate betas across countries. Consistent with Baele (2005) and 
Baele and Inghelbrecht (2006), we find a substantial increase in the exposure of local 
European equity markets to US equity market shocks. More specifically, the average 
US market exposure increased from about 0.48 in the second half of the 1970s to 0.61 
in the 1980s, 0.68 in the 1990s, and 0.88 in the period 2000-2005. Panel B and C of 
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 In unreported results, we investigate the robustness of our findings to using local instead of US dollar 
returns. We find that results are very similar for nearly all countries. Results are available upon request 
from the authors.  
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Table 4 and Figure 2 clearly show that this increase is nearly entirely the result of an 
increase in discount-rate betas. Cash-flow betas are generally very small, statistically 
insignificant, and if anything, decreasing over time. We conclude from this analysis that 
the increased exposure of local European equity markets to the US market is largely the 
result of increased European financial market integration. This analysis also shows that 
global (regional) market exposures are a useful measure of financial market integration 
in a sense that the effect of further economic integration on market betas is only of 
second order. 
3.3 Robustness Checks 
 3.3.1 Post-1952 data 
    According to Chen and Zhao (2009), an interesting robustness check is to estimate 
cash-flow and discount-rate news using only postwar data. They suggest it is worth 
analysing this because Campbell (1991) documents a shift in variance from cash-flow 
news to discount-rate news after 1952 and CAPM breaks down only in the postwar 
period. In Table 5, model 2, we report the results for the benchmark case when only 
postwar data is used. In this case, discount-rate news continues to be more important 
than cash-flow news, though, surprisingly, there is now less difference between both. 
Discount-rate betas continue to be more important than cash-flow betas and their 
evolution in time is similar to the benchmark case. We do find though an increasing 
trend in the average cash flow beta across EMU countries. Cross-sectional differences 
are, however, large. While we see substantial increases in Germany, Greece, 
Luxembourg, and Italy, cash flow betas decrease in the UK, Norway, Sweden, and even 
(slightly) in France. Moreover, while increases are often large in percentage terms, they 
are relatively small in absolute terms.  
3.3.2 Sensitivity to changes in VAR state variables 
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    Following Campbell and Vuolteenaho (2004), our benchmark VAR model includes 
the excess market return, the term spread, the market's smoothed price-earnings ratio, 
and the small-stock value spread. However, there are other variables that are often used 
to predict stock returns. In Table 5 we report some of the results obtained in this study 
when we include other variables in the VAR system. We report the variance of cash-
flow news and discount-rate news, their covariance, cash-flow betas, discount-rate betas, 
and their evolution in time. We report average betas for: i) the 12 EMU members, ii) the 
3 non-EMU but EU members and, iii) 3 non-EMU and new EU members. 
    In the first column, model 1, where the benchmark case is used, the cash-flow 
variance is 0.07% and the discount-rate variance is 0.23%. Therefore, consistent with 
Campbell and Ammer (1993) and Campbell and Vuolteenaho (2004), discount-rate 
news far exceeds cash-flow news in driving US equity returns. In model 3, following 
Chen and Zhao (2009), we replace the price-earnings ratio from the benchmark case by 
a similar variable that also works as a proxy for expected returns
8
, the dividend yield. 
We find that the cash-flow variance is 0.16% and the discount-rate variance is 0.10%. 
This is, the trend is reversed. In model 4, we use the average value spread instead of the 
small-stock value spread. The results are very similar to those reported for the 
benchmark model. Following Liu and Zhang (2008), in models 5 and 6, we use the 
book-to-market spread and market-to-book spread instead of the value spread as useful 
predictors of returns. The results are also similar to the benchmark case. In model 7, we 
follow Campbell and Vuolteenaho (2004) and add to the benchmark case two variables 
that are often used to predict stock returns: the dividend yield and the Treasury bill rate. 
With this combination of variables, results are also very similar to those reported for the 
benchmark case. Finally, model 8 includes the set of variables from Petkova (2006): the 
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 See Campbell and Shiller (1988a), Campbell and Ammer (1993), Campbell and Mei (1993), and 
Campbell and Vuolteenaho (2004). 
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excess market return, the term spread, the dividend yield, the default spread (Baa yield 
over Aaa yield), and the Treasury bill rate. As it happened in model 3, replacing the 
price-earnings ratio by the dividend yield, will make the cash-flow news more important. 
    If we focus on betas and we exclude models 3 and 8 from our analysis, all models 
seem to point out that discount-rate betas are higher than cash-flow betas. This result is 
also robust across countries. Moreover, both betas are higher for less EU-integrated 
countries. For instance, the 3 new EU members have always higher betas than the 12 
EMU members. If we focus on the evolution of betas in time, discount-rate betas have 
increased both in the 12 EMU members and in the 3 non-EMU but EU members. 
However, they have decreased in the 3 new EU member states. These results are robust 
across models. Regarding cash-flow betas, there is a general decreasing trend across 
models if we look at the 3 non-EMU but EU members and the 3 new EU members, but 
there is not homogeneity in results across models if we look at the 12 EMU members 
(some models account for a decrease in cash-flow betas and some of them for an 
increase in betas). 
    The results are robust to adding many other known return predictors to the VAR 
system as long as the price-earnings ratio is included in the system. Therefore, it should 
be noted that our results depend critically on the inclusion of the price-earnings ratio in 
our aggregate VAR system. If we exclude the price-earnings ratio from the system 
(models 3 and 8) we no longer find that discount-rate betas are higher than cash-flow 
betas. As Campbell and Vuolteenaho (2004) and Chen and Zhao (2009) point out, the 
importance of any state variable depends on the coefficient in the VAR estimation and 
its persistence. In our benchmark case, the price-earnings ratio is the dominant factor 
due to its persistence. Campbell and Vuolteenaho (2004) contains a detailed discussion 
of various reasons why this variable should predict stock returns and should, therefore, 
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be included in the VAR. In fact, the benchmark case gives the best predictive power 
(adjusted R
2
 at 2.10%), if we compare it with those of models 3 (adjusted R
2 
at 1.67%) 
and 8 (adjusted R
2 
at 1.14%). 
    Finally, the results are also robust to estimating the VAR using real (instead of 
excess) market returns. 
4. Conclusions 
    This paper investigates to what extent the increase in global market betas is mostly 
due to a convergence of cash flows, of discount rates, or both. We interpret the first as 
being the result of economic integration, the second as a consequence of financial 
integration.   
    We use the framework of Campbell and Shiller (1988a) and Campbell (1991) to 
decompose the return on the US equity market – our proxy for global news – into its 
cash-flow and discount-rate news components. Next, following Campbell and 
Vuolteenaho (2004), we decompose the total beta of a country with respect to the US 
into a cash-flow and a discount-rate beta. This paper is – to our knowledge – the first to 
decompose country betas in these two components.  
    We show that increasing global market betas is nearly fully the result of an increase 
in discount-rate betas. Therefore, we conclude that the increase in total market betas is 
mainly the result of increased financial integration. Finally, we show that this result is 
robust to alternative ways of calculating cash-flow and discount-rate news.   
    This paper suggests a number of paths for future research. First, it would be 
interesting to also decompose the beta with respect to the European equity market into 
its cash-flow and discount-rate components. Given the substantial degree of economic 
integration within Europe, one would expect that the cash-flow beta would be a more 
important contributor to the rising equity market beta. Such an analysis requires, 
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however, a correct identification of cash-flow and discount-rate news for the aggregate 
European market. A second task for future research is to develop such a model. The 
Campbell – Shiller framework is less suitable in this case, because it does not account 
for time-varying integration and potential regime changes and structural breaks. The 
approach recently developed by Van Binsbergen and Koijen (2009) looks like a more 
promising starting point, as it does not rely on instruments to identify cash-flow and 
discount-rate shocks, and it is more easily adaptable to account for structural changes.  
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 Table 1: Descriptive statistics of the VAR state variables 
 
The table shows the descriptive statistics of the VAR state variables estimated from the full 
sample period 1928:12-2005:12, 925 monthly data points. 
e
tM
r
,
 is the excess log return on the 
CRSP value-weight index. tTY  is the term yield spread in percentage points, measured as the 
yield difference between ten-year constant-maturity taxable bonds and short-term taxable notes. 
tPE  is the log ratio of S&P 500‟s price to S&P 500‟s ten-year moving average of earnings. 
tVS  is the small-stock value spread, the difference in the log book-to-market ratios of small 
value and small growth stocks. “Stdev.” denotes standard deviation and “Autocorr.” the first-
order autocorrelation of the series. 
 
 
Variable Mean Median Stdev. Min Max Autocorr. 
e
tM
r
,
 
0.0043 0.0093 0.0548 -0.3442 0.3222 0.1022 
tTY  0.7059 0.5700 0.7373 -1.3500 3.1400 0.9268 
tPE  2.8878 2.8868 0.3742 1.5006 3.8906 0.9914 
tVS  1.6511 1.5250 0.3668 1.1922 2.7134 0.9909 
Correlations 
e
tM
r
,
 
tTY  tPE  tVS      
e
tM
r
,
 
1      
tTY  0.0580 1     
tPE  -0.0064 -0.1134 1    
tVS  -0.0314 -0.3679 -0.3154 1     
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Table 2: VAR parameter estimates 
 
The table shows the OLS parameter estimates for a first-order VAR model including a constant, 
the log excess market return (
e
tM
r
,
), term yield spread ( tTY ), price-earnings ratio ( tPE ), and 
small-stock value spread ( tVS ). Each set of three rows corresponds to a different dependent 
variable. The first five columns report coefficients on the five explanatory variables, and the 
remaining columns show R
2
 and F statistics. The F statistic tests joint significance of all 
regressors. OLS standard errors are in square brackets and bootstrap standard errors are in 
parentheses. Bootstrap standard errors are computed from 2500 simulated realizations. We 
select 2500 independent bootstrap samples, each consisting of a block of consecutive 
observations drawn with replacement from our data set. We then evaluate the bootstrap 
replication corresponding to each bootstrap sample and estimate the standard error by the 
sample standard deviation of the 2500 replications. Sample period for the dependent variables is 
1928:12-2005:12, 925 monthly data points. 
 
 
  Constant 
e
tM
r
,
 
tTY  tPE  tVS  
2  %R  F  
e
tM
r
1,
 
0.0656 0.0949 0.0051 -0.0156 -0.0122 2.52 5.95 
 [0.0191] [0.0326] [0.0026] [0.0050] [0.0054]   
  (0.0113) (0.0236) (0.0029) (0.0144) (0.0012)   
1tTY  -0.0372 0.0144 0.9138 -0.0006 0.0717 86.38 1457.21 
 [0.0959] [0.1639] [0.0131] [0.0003] [0.0275]   
  (0.0663) (0.1210) (0.0150) (0.0742) (0.0076)   
1tPE  0.0237 0.5164 0.0010 0.9923 -0.0028 99.06 24258.38 
 [0.0128] [0.0218] [0.0017] [0.0033] [0.0036]   
  (0.0079) (0.0156) (0.0019) (0.0095) (0.0009)   
1tVS  0.0166 -0.0062 -0.0006 -0.0009 0.9916 98.27 13126.80 
 [0.0170] [0.0290] [0.0023] [0.0044] [0.0048]   
  (0.0103) (0.0211) (0.0026) (0.0127) (0.0011)     
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Table 3: Cash Flow and Discount Rate news for the market portfolio 
 
The table shows the properties of cash-flow news ( CFN ) and discount-rate news ( DRN ) implied 
by the VAR model of Table 2. The upper-left section of the table shows the covariance matrix 
of the news terms. The upper-right section shows the correlation matrix of the news terms with 
standard deviations on the diagonal. The lower-left section shows the correlation of shocks to 
individual state variables with the news terms. The lower right section shows the functions 
1' 1' , 1'e e e that map the state-variable shocks to cash-flow and discount-rate news. We 
define 
1
I , where Γ is the estimated VAR transition matrix from Table 2 and ρ 
is set to 0.95 per annum. 
e
tM
r
,
 is the excess log return on the CRSP value-weight index, tTY  is 
the term yield spread, 
tPE  is the price-earnings ratio, and tVS  is the small-stock value spread. 
Bootstrap standard errors (in parentheses) are computed from 2500 simulated realizations. 
 
 
News covariance 
US
CFN  
US
DRN  News corr/std 
US
CFN  
US
DRN  
US
CFN  0.0007 0.0000 
US
CFN  0.0262 0.0359 
 (0.0001) (0.0001)  (0.0012) (0.0600) 
US
DRN  0.0000 0.0023 
US
DRN  0.0359 0.0484 
  (0.0001) (0.0002)   (0.0600) (0.0019) 
Shock correlations 
US
CFN  
US
DRN  Functions  
US
CFN  
US
DRN  
e
tM
r
,
 shock 
0.4451 -0.8647 
e
tM
r
,
 shock 
0.6358 -0.3642 
 (0.0515) (0.0118)    
tTY  shock 0.1138 0.0540 tTY shock 0.0284 0.0284 
 (0.0345) (0.0359)    
tPE  shock -0.0081 -0.0885 tPE  shock -0.8293 -0.8293 
 (0.0509) (0.0474)    
tVS  shock -0.0581 -0.0253 tVS  shock -0.2688 -0.2688 
  (0.0444) (0.0436)     
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Table 4: Total, Cash Flow and Discount Rate betas 
 
Panel A: Total Beta with respect to US market 
 
 TOTAL BETA 
 Full sample 1970s 1980s 1990s 2000s 
Austria 0.24*** 0.15 0.24** 0.38** 0.27** 
Belgium 0.52*** 0.49*** 0.57*** 0.45*** 0.58*** 
Finland 1.08***   1.03*** 1.25*** 
France 0.73*** 0.74*** 0.70*** 0.63*** 0.997*** 
Germany 0.58*** 0.29** 0.50*** 0.64*** 1.09*** 
Greece 0.64***   0.58** 0.67*** 
Ireland 0.70*** 0.56** 0.75*** 0.66*** 0.87*** 
Italy 0.49*** 0.29 0.42*** 0.59*** 0.79*** 
Luxembourg 0.48***   0.22** 0.91*** 
Portugal 0.48***   0.42*** 0.55*** 
Spain 0.84***   0.79*** 0.85*** 
Netherlands 0.98*** 0.57*** 0.73*** 0.56*** 0.93*** 
Denmark 0.49*** 0.40** 0.48*** 0.42*** 0.79*** 
Sweden 0.84***  0.55 0.83*** 1.29*** 
UK 0.75*** 0.88*** 0.80*** 0.59*** 0.73*** 
Czech Rep 0.60***   0.79** 0.60*** 
Hungary 0.88***   1.37*** 0.82*** 
Poland 1.14***   1.63*** 0.91*** 
Turkey 0.85***   0.27 2.10*** 
Norway 0.90***  1.00*** 0.84*** 0.85*** 
Switzerland 0.55*** 0.48*** 0.59*** 0.53*** 0.61*** 
Average 0.69 0.48 0.61 0.68 0.88 
 
 
Panel B: Cash Flow Beta with respect to US market 
 
 CASH FLOW BETA 
 Full sample 1970s 1980s 1990s 2000s 
Austria 0.06* 0.00 0.12** 0.05 0.00 
Belgium 0.08** 0.16** 0.10 0.07 -0.01 
Finland 0.07   0.11 0.01 
France 0.14*** 0.22*** 0.19*** 0.13** -0.02 
Germany 0.05 0.03 0.09 0.08 0.00 
Greece -0.03   -0.09 0.07 
Ireland 0.06 0.12 0.12 0.00 -0.07 
Italy 0.02 0.04 0.02 0.08 -0.09 
Luxembourg -0.05   0.02 -0.13 
Portugal 0.03   0.11 -0.06 
Spain 0.12**   0.12 0.01 
Netherlands 0.07** 0.17*** 0.07 0.07 -0.03 
Denmark 0.00 0.02 -0.03 0.04 0.00 
Sweden 0.06  0.13 0.08 -0.04 
UK 0.13*** 0.25** 0.11 0.08* 0.07 
Czech Rep 0.11   0.16 0.04 
Hungary 0.13*   0.27* 0.05 
Poland 0.12   0.33 -0.04 
Turkey -0.09   -0.23 0.11 
Norway 0.13**  0.19** 0.11 0.04 
Switzerland 0.08** 0.11* 0.12* 0.05 -0.01 
Average 0.06 0.11 0.10 0.08 0.00 
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Panel C: Discount Rate Beta with respect to US market 
 
 DISCOUNT RATE BETA 
 Full sample 1970s 1980s 1990s 2000s 
Austria 0.19*** 0.15 0.12 0.33* 0.27* 
Belgium 0.43*** 0.33** 0.48*** 0.38*** 0.59*** 
Finland 1.01***   0.92*** 1.24*** 
France 0.59*** 0.52*** 0.51*** 0.50*** 0.99*** 
Germany 0.52*** 0.26** 0.41*** 0.56*** 1.09*** 
Greece 0.67***   0.67*** 0.60** 
Ireland 0.64*** 0.44** 0.64*** 0.66*** 0.94*** 
Italy 0.47*** 0.25 0.40** 0.51*** 0.88*** 
Luxembourg 0.53***   0.20** 1.04*** 
Portugal 0.44***   0.31** 0.61*** 
Spain 0.72***   0.67*** 0.84*** 
Netherlands 0.61*** 0.40*** 0.65*** 0.49*** 0.96*** 
Denmark 0.49*** 0.38** 0.51*** 0.38*** 0.79*** 
Sweden 0.78***  0.41 0.75*** 1.33*** 
UK 0.62*** 0.63*** 0.68*** 0.51*** 0.66*** 
Czech Rep 0.49***   0.62** 0.56** 
Hungary 0.74***   1.09*** 0.77*** 
Poland 1.01***   1.30*** 0.95*** 
Turkey 0.94***   0.50 1.98*** 
Norway 0.77***  0.81*** 0.73*** 0.82*** 
Switzerland 0.47*** 0.37*** 0.47*** 0.47*** 0.62*** 
Average 0.63 0.37 0.51 0.60 0.88 
 
*,**,*** denotes statistical significance at the 10%,5%,1% level 
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Table 5: Robustness checks 
 
We study news and betas when alternative VAR specifications are used. We report the 
variances of the cash-flow news and discount-rate news, and their covariances for the equity 
market portfolio. We also report the magnitude and time variation of betas. In order to do so, we 
report average betas for the: i) 12 EMU countries, ii) 3 non-EMU but EU countries and, iii) 3 
new EU countries. The plus signs indicate the state variables and sample period included in the 
VAR model. Excess return refers to the excess log return on the CRSP value-weight index; 
Term spread is the term yield spread, measured as the yield difference between ten-year 
constant-maturity taxable bonds and short-term taxable notes; PE ratio is the log ratio of S&P 
500‟s price to S&P 500‟s ten-year moving average of earnings; Small-stock value spread is the 
difference in the log book-to-market ratios of small value and small growth stocks; Dividend 
yield is the dividend-price ratio of the market portfolio; Value spread is the difference in the log 
book-to-market ratios of value and growth stocks; Book-to-market spread and Market-to-book 
spread are calculated following Liu and Zhang (2008); Default spread is Baa yield over Aaa 
yield; Treasury bill rate is the 1-month Treasury bill yield.  
 
                    
  Models 
    1 2 3 4 5 6 7 8 
1929-2005  +  + + + + + + 
1952-2005     +             
Excess return  + + + + + + + + 
Term spread  + + + + + + + + 
PE ratio  + +  + + + +  
Small-stock value spread + + +    +  
Dividend yield    +    + + 
Value spread     +     
Book-to-market spread     +    
Market-to-book spread      +   
Default spread         + 
Treasury bill rate               + + 
Variance of CF  0.07% 0.05% 0.16% 0.06% 0.05% 0.05% 0.08% 0.20% 
Variance of DR  0.23% 0.08% 0.10% 0.20% 0.19% 0.19% 0.22% 0.09% 
Cov(CF,DR)   0.00% -0.02% -0.01% -0.02% -0.02% -0.03% 0.00% 0.00% 
12 (EMU) Beta CF 0.05 0.23 0.51 0.11 0.14 0.10 0.19 0.61 
 Beta DR 0.57 0.41 0.12 0.52 0.49 0.54 0.42 0.03 
 ΔBeta CF -196% 59% 100% -19% 118% 745% 132% 102% 
 ΔBeta DR 136% 125% 105% 129% 120% 127% 137% 46% 
3 (non EMU + EU) Beta CF 0.06 0.26 0.51 0.13 0.17 0.13 0.19 0.63 
 Beta DR 0.63 0.45 0.19 0.57 0.53 0.58 0.50 0.07 
 ΔBeta CF -103% -1% 85% -58% -32% -62% 331% 76% 
 ΔBeta DR 81% 88% -34% 86% 85% 93% 54% 24% 
3 (new EU) Beta CF 0.12 0.42 0.71 0.28 0.32 0.25 0.30 0.95 
 Beta DR 0.75 0.50 0.18 0.60 0.58 0.66 0.57 -0.05 
 ΔBeta CF -89% -42% -34% -49% -46% 121% -59% -27% 
  ΔBeta DR -22% -27% -33% -24% -26% -38% -25% -1276% 
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Figure 1: Average Cash Flow and Discount Rate betas over time 
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Figure 2: Cash Flow and Discount Rate betas over time 
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Panel B: Discount Rate betas with respect to US market 
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